Abstract. A brief historical perspective is first given concerning financial crashes, -from the 17th till the 20th century. In modern times, it seems that log periodic oscillations are found before crashes in several financial indices. The same is found in sand pile avalanches on Sierpinski gaskets. A discussion pertains to the after shock period with illustrations from the DAX index. The factual financial observations and the laboratory ones allow us some conjecture on symptoms and remedies for discussing financial crashes along econophysics lines.
Introduction
Because of its magnitude, the stock market crash of Oct. 19, 1987 outshines all downturns ever observed in the past. In one day, the Dow Jones lost 21.6% and the worst decline reached 45.8 % in Hong Kong. By comparison, with the most famous crash of 1929, the crash was spread over 2 days: The Dow Jones sank 12.8% on October 28 and 11.7% the following day. This shows that a stock market index decline does not necessarily lead to a crash in one single day. The decline can be slow and last several days or even several months in what would be called not so drastic cases, but a long duration bear market. Notice that markets had been using breakers or periods of trading halts and limitations of daily variations in order to avoid anomalous drops. However, Lauterbach and Ben-Zion [1) found that trading halts and price limits had no impact on the overall decline of October 1987.
Such financial factual observations should be turned into quantitative measures. That is why we looked at the similarities between index evolution in 87 and 97, as early as spring 97 [2,3). Previous historically famous crashes served as a thinking basis, -see Sect. 2. In Sect. 3 it is recalled that logperiodic corrections are sometimes superimposed on an index trend before a crash. In Sect. 3 the types of fluctuations in a post-crash period are also touched upon. Sorting out distinct behaviors should be made a priori, as here below for the DAX.
Fractal systems provide a good modelling of a wide class of media in particular those containing a hierarchical structure, like in financial markets [4).
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We conjecture that the Bak-Tang-Wiesenfeld (BTW) model [5) of a sandpile, generalized for fractal bases contains several ingredients which could be translated mutatis mutandis into a model for stock market index evolution because such a model contains log-periodic oscillations as found before crashes. Results on the BTW model [5) on prefractal Regular Sierpinski Carpets (RSC) having various fractal dimensions and connectivity are reported in Appendix. Since log-periodic corrections characterizing features in the distribution of sand avalanches depend on the ramification of the RSC, this allows us to propose reflection lines on remedies against crashes in Sect. 4.
Some Historical Notes
Although there might have been financial crises in previous times and locations all over the world, the most famous one in recent times is the Tulipomania and subsequent crash which occurred in the 17-th century in Holland [6). Everything started in 1559 when the first tulip bulb (TB) was brought to Holland. The flower was considered so rare that speculation ensued and the flower became wildly overvalued : in 1635, 1 TB was worth 4 tons of wheat + 4 oxen + 8 tons rye + 8 pigs + one bed + 12 sheep + clothes + 2 wine casks + 4 tons beer + 2 tons butter + 1000 pounds cheese+ 1 silver drinking cup. In 1637, 1 TB was worth 550 NLG, i.e. a 117% return/year. However within 1637, in a 6 week time the price of 1 TB went down 90 %. Nowadays a black tulip bulb costs about 0.5 EUR.
A set of similar financial crises is that made of the Compagnie du Mississipi [7) and that of the South Sea Company [8,9) bubbles. In 1715, John Law had persuaded Philippe, Regent of France, to consider a banking scheme that promised to improve the financial condition of the kingdom. In theory a private affair, the system was linked from the beginning with liquidating the national debt. When the monopoly of the Louisiana trade was surrendered in 1717, Law created a trading company known as the Compagnie d'Occident (or Compagnie du Mississipi) linked to the bank and in which government bills were accepted for the purchase of shares, Law gaining a monopoly on all French overseas trade. The result was a huge wave of speculation as the value of a share went from its initial 500 livre value to 18 000 livres. When the paper money was presented at the bank in exchange for gold, which was unavailable, panic ensued, and shares felt by a factor of 2 in a matter of days.
In England, the Whigs invented the Bank of England in 1694. The South Sea Company (SSC) was formed in 1711 by the Tory government to trade with Spanish America, and to offset the financial support which the Bank of England had provided for Whig governments. The Tories had in mind to establish a system like the Compagnie du Mississipi Monopoly [7), using trading privileges and monopolies granted to Britain after the Treaty of Utrecht. In 1720 a Parliament bill was passed enabling persons to whom the government owed portions of the national debt to exchange their claims for shares
